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INTRODUCTION 


Initial ~eetines at Mechanical Technolo y Incorrorated 
(MTI) develoned the fra-vework for this Study and provided a 
broad hase of inforvration relative to the company. 

Dr, E. Cherian stated the overall foals and objectives of 
me comnany, and prerosed certain Snecific areas for pos= 
sible investigation. By mutual apreerent a Study was under- 
ta’en of the present and notential synergy in the Advanced 
Prodrcts Division (APD). Srecifiec objectives vunderta’en 
were she followinr., 
1. To define the Dimensional Measurinr and Test 
MeQOUCTS aaVeRServieces DiSamess , 
2. 10 define: 
a. the marret for Dimensional Measurirr and 
Test vroducts and services 
®. Ine vortion of thal mwarvect served.) e2cn 
Pryision of APD 
GC. une portion of eat “eset net serve vb, 
APD (srecifically including L.A.B.) 
dq. the other markets served ry AID 
e. the comnetivbion aa wage mar’ et 
3. To investirate, an-lvze, ard reco m™end ech nes 
Mmmne Sa lbeceammroach used ~y 12h.". in its -3r-er. 


1, To descrihe the synergetic relationshirs which: 








as -eCxX1Stemows.etween the Dine vans 
D.. “COUlG ewe be inst) puted 
Cc. could be promoted bv internal rrowth 
(srecifically including L.A.B.) 
ad. could be promoted by acquisition. 
5. To describe appropriate divestitures, 
6. To analyze other problems as related to the 
above objectives, 
7. To recommend alternate courses of action, 
ranked in order of desirability. 
While the study is directed at determininp synergetic 
relationships in APD in the light of these objectives and 
the assumption that a basic part of MTI's strategy is "the 
business of growing new businesses," considerable background 
material was developed over the whole of MTI in the process. 
Comments and recommendations will be found in the report 
which have a bearing on all of the specific areas initially 
discussed with Dr, Cherian. These comments have been in- 
meeed because elimination of all réference to activities 
outside of the APD organization would sutoptimize the 
investigation and conclusions drawn therefrom. Nevertheless, 
owing to our srecific charter the report is totally different 
in nature from one which would have resulted from a study of 
Peg in its entirety. 
While each section of this renort bears on al! the others, 


our recommendations regarding organization are presented first. 








Thes2 recon™enAat ions wpemoses = chad. 7a in al ata a 
rortinge changes at tie Corpor te Jevel, Thier toccmem 
those recommendations is presented in the Crrarizatisor 
section, and is elanporibetean 19 tne foallowint sec ste: oiee 
will he noted that several functions (e.°, »arufacturine, 
marketing, etc.) were adwed to AFD at thre divisional level. 
There were indications of lac’ of discirline in these save 
areas at the cornorate level as well. “TI showld consider 
providing a corporate level of competence 2S it crows and 
Reco ™eS More prodvuer ance less project oriented, cinee these 
mert' cular considera’ions do not hear on our Study af AID 
mmao Not Commert on tae further. 

Past lyyremeviewe: e Stated that we Gi) not Wecozwmeer. 
Warre deprec of svnergy in the divisions of 41D, or find that 
me WosS immediately achieveahlie. There are however, sone 
pmeeas which exhibit preater potential than others, ard it 


mem this context that our recom™men"ations are “Ade, 








ORGANIZATION 


Mechanical Technology Incorporated is built on its 
streneth in science and enrineering. Corporate stratepy 
is to fmenerate and develop buSinesses with a hirh technolory 
and high quality product base from both internal and external 
sources, Gnals ave 30% prowth in sales and profit per year 
and a 7% after tax profit. The nresent organization2? strvc- 
meee OF “TI, aS Shown in Fipure 1, consists of five 4" Wie ions, 
Research and Develonrment, Latham Products Manufacturing, 
Advanced Products Division, Turbonetics Inc., and Datafile 
Systems Corporation. Finance and adrinistration control] are 
centralized at the corporate level through the Finarce and 
Administration function. The company is under a Chief 
Executive assisted by two staff activities - Corporate 
Development and a Technical Director, 

Havenced Froducts Divisione, Wotcne nas sheen, rel ermed Bro 
aeeene "incubator. is responsi*le for developing ane maturing 
companies to the point where they can te located at the c r- 
porate level 3s stand alone comraries, Five divisions are 
meesent}y in Advancen Products Division = Rnice “Gages, 1..4.B., 
i@eerument Division, A*tomatirn Equimment Division, and Avionics 
Communications Syste7s Incorporated. These five divisions are 
all intendece to he profit certers, In adfrition APD has two 
sear! functions im 1tS Structure fa inistrative ASS *St=nt 


and Pusiness Developmert. At the presert tire, these two 
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positiongare vacant. The Business Develop’ent function has 
been described as essentially a marketing function. 

The acting general manarer of Poice Cages is W, !-avcom 
who is the division rarsger of APD, J. Newton is the mar- 
keting manarer ard has five Sales personnel wor’ing for hin 
and thirtv-five rmanivactrrer's representatives handling Poice 
Gages products. As the nansper of env-ineering ard trarufactur- 
ing, Mr. Hook has two engin-ers under his Sunervision. One 
enrineer is asSSipned to the coordin-te measurevert ~-chine 
Pole the other is responsible for rages. In addition. 

J. Kane, the manerer of manufacturing, works for Mr. Hoc’, 
Kane has approximately thirty-eight marufacturins people 
besides about eifrht other such as draftsmen, clerks an’ 
secretaries working for him. Mr. Kane, and his sutordinates 
are located in Hyde Par, N.Y., approxirately sixty-five 
miles from Latha7, N.Y., where the remainder of Foice Gares 
emplayees are situated, 

Instrument Division is mansrged hy *. wilson ard has 
its offices locatec in Lethay. Wilson has a rroduct sales 
amerper, ar inside sales coordinator, an apriications enrineer 
eaoaea draftsman wor-inge for him. Handling Instrument Division's 
products are sixteen sales represertatives of which one 
operates in Canada and another handles exnrorts. 

Ropetation Equipmert Division nas mw khaber sac res terera 


manarer. The marvetirg function consists of two sales rer- 











sonnel while seven peonle ma’2 up the project enrineers section. 
Raber personally heads these two sectiors. There are five 
people in AED's des‘trn section which is Supervised hy a 

person from Turbonetics. AED does net utilize any sales 
representatives. 

The ent‘re organization of L.A.B. iS located in 
S'raneateles, N.Y., a small resort town about thirty-five riles 
from Syracuse, N.Y., and one hundred sixty miles from Latham, 

G., Hill is the general varager and also heads L.A.BP.'s 
engineering department of four people. the marketing manaper, 
J. Hubbard, is well known in the environmental test field and 
has about fifteen years of experience in this aree. He has 
an inside sales coordinetor working for him and arproximately 
ten manufacturer's representatives haneling L.A.P.'S products. 
As the head of manufacturing, E. MaCee has about twenty pro- 
duction workers, 

As the examination of APD proceeded, a feeling was frener- 
ated within the group that a lack of communication «xisted 
bem between the divisions of APD and with other divisions of "TI. 
It was observed that any exchange of pertinent ideas was due 
solely to individual initiative and was of a limited nature, 

An important asrect which must alsn be considered in 
memation to the synergy in APD is the effect of physical 
location on its divisions, With the excertion of L.A.B., the 


Seevisions of AFD and their organiZational functions are 


Scattered throughout MTI's facility at Latham. The wideseece 
praphical separation of the functions of a comnany such as 
Boice seems to act to the detriment of efficient performarce, 
If the divisions with APD are to be properly evaluceted to 
determine their capahility of being stand alone companies, 
then they should be allowed to function as stand alov:e com- 
nanies aS much as possible. 

In view of these prohlems and in consideration of MTI's 
stated stratery of generating and developinp new businesses 
from both internal and external Sources, it is felt that a 
reorganization of APD and tne addition of a new group 
designated as the New Products Division best solves these 
problems and also provides the best structure for implementing 
MTI's stratery. The organization must also he atle to 
accom ofate future prowth besides providing for present 
ee .ciency. 

The recormmerder reorranization is shown in Figure 2. 
Advanced Frodicts Division is still responsitle for maturing 
cornanies to the point that they can function independent of 
the supervision present in AD, APD'S division manarer is 
resronsible for achieving this foal throurh the development 
of company managerent teams to a high level of comneterce. 

He must provide them with the necessary assistance to develon 
their managerial arility, manufacturing sills, sales and 
profits to a point where they can Stand alone. The criteria 


to be met in deciding when these goals are attained must, hy 
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mecessity, he determined onan Indiv dina) Cage. 4a ote 
rule of thumh guidelines other than just reaching Sove sales 
level showvld tre estatrlishned ty “TI. These criteria will aid 
the ~aravser ir evalvetine which comranties in APD shrvld te 
divestee ane which mipht be combined, To fulfill his 

role and the aim of the division, a close relationshin with 
the New Products Division must he maintained. The Division 
Menager must rive the companies as ruch opportunity as pos- 
Sible to function independently. 


REORGANIZATION OF ADVANCED PRODICTS DIVISION 
CHIEF EXECUTIVE 


ADVANCED PRODUCTS 
DIVISTON 


Division Maraper 


New Products Manufacturing 






Leftover 


Fimure 2 








Four divisions, nenely Boice ; lit.) 2 het tori eegc ee 
and ACSI are located with APD's new structure. 

Boice would include the old Poice Gares, Automation Equip- 
ment Division and Instrument Division, The business would en- 
tail the design, manufacture and sales of manual and automatic, 
contact and non-contact dimensional measuring equipment. De- 
tails concerning this will be discussed in the varketinp section, 
Boice, in its entirety, would be located at Hyde Park, Prob- 
lems associated with the relocation of Some employees have been 
Pecopnized., After due corsideration, it is still felt that 
memocatlion=resumesein a bevLer Opportunity 1oOreevalmaruing 
the comnany's ability to stand alone and generates comnany 
identity. L.A.B. and ACSI remain unchanred, 

"Leftover, Inc." was created as a holding area for any 
products which do not fit in the scheme of any particular 
company but which “TI decides to mar’et for a limited period 
or until a product line can be developed around it to create 
another comnany within APD. 

Four staff functions - Marketing, New Products, Manu- 
facturing, and Engineering - have been created to assist the 
manager of APD and to provide and ersure a communications 
and cross fertilization of ifeas hetween the diviSions. 

These positions can be filled with two to four persons, de- 
vending on monitary constraints, but they must be filled. It 


is of utmost imp-rtance that these individuals be highly 





qualified experts in these areas. Althourh they will not have 
line authority, they will be resporsible to the ranarer of AFD 
for the development of technical and vararerial s-’ills required 
im independent stand alone Companies in marke'irgjenew prodmetc, 
manufacturing,, and engineering, They will also have the re- 
Sponsibility of performing these functions in the "covpany" 
designated as "Leftover, Inc." 
To accomplish their goals of mararerial development they 

mril be required to: 

a. Act aS advisers and wor’ in cloSe cooperation 
with the line. 

b. Review policies ard procedures. 

c. Monitor operations and rerorts to evalvate ard 
determine perfornance. 

ad. Make recommerdations where chanre is required 
for performance improvement. 

e, Assist in the imnlerentation of charres. 

f. Deterrine if on-the-job development sho::ld be 
Supplemented with formal instruction and study. 

ge. Guide the establishment of specific goals 
for each ircutatinre co™nany ard ersre that they suprort 
overall covnorate poals, 

All companies in APD must be organized as if thev were 


stand alore covrenics (see Figure 3). This fives the 


1 Gl 








menager 7f APD the opvortunity to hetter eva’uate each co''- 

Roamy's abildityveto standgalone jain acdition ac. ae ee 

companies are exposed to all responsibilities normally 

associated with a stard alone comnany. The inclusion of the 

New Products function emphasizes and hopefully intern=1izes withir 
the management of the company the need for the development 

of new products to Sustain prowth and expansion. Until an 
incubating company reaches sich a size thst it can afford 

having this function assipned to one individual, it is en- 
viSioned that the individual in the mar'’-etinge position wonld 


he asSiened the tas’. 


ORGANIZATIONAL STRUCTURE OF ALI. 


COMPANIES WITH APD 


Any Division of A/D 


| Marketing | |New Products| |Manufacturing | JEnpineerinr | 


Figure 3 
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Merely defining objectives and settinp guides wil] not 
result in the development of rew prod'cts. To i7r:lement and 
carry out the corporate strategy ard objectives, the function 
must be formalized and assigned in the proper manner from an 
organizational stendpoint. A need exists in the cov’ pany to 
orgarize in such a way that one individual has the resnonsi- 
bility for interratine all new product effort and providing 
the necessary leadership, As a result, the resnonsitility 
for prodrct development will not be So diffused as tre be un- 
identifiable. In addition the New Products function, when 
for-alized, would help to bhuild a bridge between Research 
and Development and Marketing. 

New product development is a coordinative function and 
as such the function should be located at the corporate level. 
Since product development is directly and vitally concerned with 
implementing the company's plans for growth, the key individuals 
must have free access to top management. It would appear to fhe 
unwise to have the executive with product development know-how 
and responsibility report to an intermediate or middle level 
executive since most projects will be reviewed hy the Tres‘dent 
ena prorably hv the Poard of Directors as well. Lost effort 
can be reduced in the product development process if #ccess 
to the ton executive is real. The vrodwvct develor ent 


memetion will ordinsrily represent the co-mneny to inventors, 


i 





trade associations, attorneys, top executives of other firms: 

etc. This cannot be siccessfully accomplished unless they 

have the status to speak and negotiate with authority. Also, 

these executives will, of necessity, have frequent 

and intimate contacts with other major company executives in 

Sales, finance, production, engineering, etc. Freedom to 

move effectively both inside and outside of the company 

cannot be achieved without this proper organization placement. 
The New Products Division (Figure 4) would be resronsible 

for : 

a. Conducting searches for new prodivct opportunities 
through the exploration of all internal aS well as external 
sources for prospective new products which are consistent with 
corporate objectives and assessing them in terms of market 
need and technical feasibility. 

b. Evaluating prospective new products in terms of 
Sales potential and impact on company reSources and facilities. 

c. Preparing recommendations for new product 
development programs, supvorted by all information needed 
for a management decision, Estimating profit potential and 
future return on investment. 

d. Guiding approved new-product development through 
research and design, testine, and commercialization. Allows 
movement of development people into operations with their 
Specialized knowledge of the cheracteristics, market, and 


customers for the prodiict. 
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cuStorers for the prodict. 
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e. Coordinating the advice ane sction of all 
divisions concerned to achieve profitable success with mini- 
mum expense. 

To achieve the above resnonsibilities, the New Products 
Department would be functionally organized as follows: 

a. Administrative Function. It is entirely inter- 
nal and involves maintenance of records, prepsration of reports, 
monitoring schedules, etc. 

b. Marveting Function. A critical requirement 
because a key question regarding all new products is their 
marketability and the identification of the involved markets, 
It also includes liaison with sales personnel throughout MTI, 

c. Technical Function. It is chiefly concerned 
with the analysis of technological factors and liaison with 
R&D personnel. 

d. Negotiating Function. Concerned primarily with 
acquisitions, negotiations, patents and product exploitation 
outside the company's facilities. 

It is impractical to staff the New Products Division with 
enough permanent employees to handle the full evolution of 
every proposed product. The actual work on each project should 
be carried out by specific individuals drawn from as many 
divisions as necessary. Each new proposal i§ unique in its 
requirement for development from idea to product and therefore 
requires a unique interdivisSional organization to nurture it. 


The principal vehicle for carrying forward new products 
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activities would be the "Sponsor Group" which would report 
directly to the New Products Division. The comnosition of 
each frourn would be tailored to fit the svecific nroduct 
ema 1S characteristics. 

We recom end that “TI staff this function with at least 
two neovle originally and combine the functions. The netoure 
of new product development requires people with hich cre.- 
meyucy, Grive and perserverence. 

One of the tas”“s oriprinally considered for inc’1sion in the 
Seminar was to idertify the techrical fieles in which TI 
Should be involved. Because of this question and the very 
nature of the work being condycted at “TI, it is advisarle 
to focus attention on a new maragerent technique, the techy ical 
board. If a rernuine interest still exists in deterrininrr the 
answer to that question, the technical hoard could provide 
the solution. In addition, as the atstract of an article 
will show, the technical hoard would tre advantareous in many 
mesmects., 

Dr. hs KR. Bacon and Bry) Tyew, Bo tle . hati oie emma 
State University, have been resrorsible for the develonrent 
of the technique. They are also the authors of an article« 
in the March 1971 issue of the Michigan Rusiness Review 
which describes this new manegement tool. An abstract of 
the article is presented in the remainder of this section. 
mes recommended that such a technical roard te estam ished 


as a staff furction on the corworate level. 
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The impetus to form technical boards prew out of in- 
volvement in devising means by which universities could 
become more effective in helping industry assimilate new 
technical developments associated with large scale university 
research efforts. The basic objective of the technical board 
is to assume responsibility for maintaining the technical 
health of the corporation. In this role, the technical board 
functions in a restricted Scope much like a corporate board 
of directors. The technical board attempts to insure that 
the proper technical reSources, both human and material, are 
employed to meet the corporate objectives, It is therefore 
concerned that technical personnel have proper initial and 
continuing training and are equipped with adequate facilities. 

The elimination of the occurrence of technical Surprises 
to the corporation is an important subsidiary objective. This 
has two ‘ey aspects: (1) adequate surveillance of technical 
developments generally, and (2) the choice of the test 
technical alternative, given the objectives and resources 
available to the corporation. 

In this role, the board functions as a technical resource 
itself. And should the board not feel adequately qualified 
technically on a specific technical isSue, it would have the 
mesponsibility to seek additional expert counsel to resolve 
the issue. 

The need for the technical board stems hasically from the 


generally accelerated pace of technolorical advance. 





The basic need is felt not only by small and “edium size 
firms (although the payoff from a technical board is perhaps 
greatest for these), but by large firms as well. No matter 
how large the firm, it cannot economically be on top of every 
technical development. The stakes in proper choice among 
available alternatives are so high that such firms, too, can 
profit from independent, objective appraisal of the alter- 
natives, 

"Tailor made" is the appropriate label for every technical 
board organized to date. In one respect, however, they are 
Similar. Each board includes about equal numbers of inside 
and outside mnembers., To give continuity and effectiveness to 
the board, outside members are generally asked to serve at 
least a two or three-year term, the same as inside members, 
The selection of outside members depends on the nature of cur- 
rent technical problems and the product directions in which 
the company is headed, Inside members generally inc'’ude the 
vice-president of research, and/or director(s) of engineering, 
and key scientific research personnel. The number of outside 
people required on a board depends on the breadth of techno- 
logies covered by the firm. To date, the number has ranged 
from a minimum of two outside men for a firm with sales of 
less than $5 million to a maximum of eight revresertine 
several universities for a large multidivisional firm. This 
basic group then brings in other technical experts when needed 


on special issues. Experience with the boards has also led to 
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the inclusion of one inside and one outside member who is not 
strictly a technical expert but iS a professional in product 
planning or merketing. This is a result of the realization 
that proper long-range market fuidance is a necessity for 
efficient and profitable employment of technical resources, 

The best source of outside personnel to Serve on the 
boards usually has been a university where professors are 
actively engaged in frontier research or consulting. It is 
not that others in industry, or in private research labora- 
tories are not technically qualified, but rather it is that 
they are more likely to be involved in applied research of a 
proprietary nature and might soon encounter conflicts of 
interest. This has been the experience to date. Such per- 
Sonnel are, however, most useful as adjunct expert counsel on 
isolated technical issues. 

In about half the cases (usually in small firms), a line 
executive officer at the vice-presidential level iS a member 
and chairman of the board. In other instances the vice- 
president for research iS a member and chairman of the board. 
Every board alSo has a university member aS co-chairman or 
coordinator to maintain liaison with the company, coordinate 
the efforts of university personnel, help plan the agenda, 
and arrange for special experts. The university coordinator 
has proven to be necessary to keep the board functioning 


smoothly. 
20 








The pattern of operation has evolved as follows. The 
need to solve some immediate technical problem generally pro- 
vides the impetus to form the board. The primary attention 
has then been directed toward the solution of the problem at 
hand. 

With the successful resolution of the immediate problem, 
the second step is to begin a systematic review of existing 
products, facilities, and research products. This review 
provides a means for inside and outside members to become 
better acquainted, and to identify broadly the technical areas 
which need to be examined more closely. 

The third step is to establish the priority for each 
technical area to be examined. An inside board menber is 
generally assigned the tas’ of preparing a briefing on the 
subject chosen for the next meetine of the board. After the 
board has received the briefing, it may resolve the issue 
then and there, or it may assign someone to obtain additional 
information. Often at this stage, an outside member will be 
assigned to assist the inside member in broadening the field 
of inquiry. This may involve consultation with experts who 
have specialized in the Subject. The procedure continues 
until the issue is resolved or at least the stste of irnor- 
ance is thorouehly documented, At this point, the hoard may 
recommend initiation of a research vrogram or, if this is too 
costly for the company, the hoard may recommend a passive 


monitoring of the research activities of other organizations, 
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The systematic review of all nroducts and research pro- 
jects may take three tn six months with meetings twice a 
month for the first three months and once a month trereafter, 

After all projects have been reviewed the toard penerally 
meets once every two months. Half the agenda is devoted to a 
briefing on a new technical field of potential interest to 
the corporation by an outside expert not rerularly on the 
board. Often other members of the corporate manapement or 
research staff may be invited to such briefings. 

Special meetings of the technical hoard can be ca’led 
whenever a key technical issue must be reSolved quic’ly. The 
board 43l1so frequently assists in acquisition and merger analyses 
by evaluating the technical strength of potential corporate 
candidates. In these several ways the members of the hoard 
discharge their prime resronsibility: the maintenance of the 
present and future technolofical health of the corporation, 

The total annual cost for the outside members of the 
board has generally heen about equal to the cost of one of the 
Serporation's top scientific or technical men. In a s-all com- 
pany this may be about $15,000 to $20,000 per year, and ina 
very large company it may amount to about £30,000 to $40,000 
per year. Outside memrers are paid on a consulting hasis by 
Paes corporation either individually or throurh a contract 
between the corporation and the university. In the latter 
cases, the contract covers the cost of continuine liaison. 


Large corporations have generally preferred this option. 
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Small firms, however, usually prefer individual arrangements 
where one outside member is additionally enployed to maintain 
the liaison and conrdination, The economic benefit of the 
technique is simply this: for the price of one top researcher, 
the corporation obtains continuing assistance, as needed, frorv 
Six to twelve ton men on a consultine phasis. 

Despite the success of the technical bnard concent, there 
are problems in its administration, Two main difficulties have 
been encountered, 

There has been some fear on the part of manarement that 
outsiders may divulge the special technical knowledge that the 
firm has develoved or has under development. Second, there 
have been the human problems of suspicion of outsiders and 
resistance to the accevtance of constructive criticism. 

The first problem is fortunately minimized hv using 
university technical personnel. Besides their respect for 
proprietary rights, they are generally interested in funda- 
mental problems associated with basic research, and are thus 
unlikely to have a professional interest in specific applied 
research results or product devetopments. 

The second problem is mitigated by using only first- 
class technical men as members of the board. Their technical 
competence commands the nstural respect of industry engineers 
and scientists. 

In addition tn the direct benefits to the fir™s and the 


firms and the remuneration, which outside board members receive, 
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there are several other by-product benefits to both. The 
university professor becomes aware of the arnlied problems 

in his field and can bring the 'nowledge rained bac’ to the 
classroom. Firms, in turn, have a better understanding of 

the university and especially how to better use this resource. 
For example, one large firm sent a team of its researchers 

to work in a speciflly eanipped university hologranhy labora- 
tory to learn how the new technology might be applied to their 
problems, without having to ma'-e the expensive canital equip- 
ment outlay. 

Results with technical boards that have been formed and 
operated within the past five years indicate a solid pattern 
of success, The greatest success has resulted in small firms 
whose management has energetically implemented the recommenda- 
tions of the technical board. Success of the technical hoards 
has also been enhanced by improvement in long-range product 
planning procedures, which were also imnlemented on the recom- 
mendation of the technical board as a means to imrrove per- 


formance of the technical R&D function. 
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Mie Ak KET 


In an irvestigation of synerretic relationshirs o° the 
parts of “TI's Advearcea Products Division it Veurecesea aia 
aemrne the market which they are in, Webereiry euthevGuare cof 
that mar’et, ard investigate prowth potential in existing 
Mmeeaucts, or related prod ictemteut«@) | au,rodrct dine, “ine 
mar’vets which see~ most applicable to use aS a measure anda 
basis for discussion are those of Divernsional Yeasurerert ard 
Test. 

The marvet corprisine the products ard services of 
Dimensional “easurenert is extremely broad and ovr hest 
rmuesstimates nlace it at aporoyirately one billion dollars. 
“TI's present sales in this ~arket of $3.35M, therefore, 
revresent a 0.44% share of the mar’et. Assuring no further 
mammeet penetration or l1OSS of Mar*ev share, sates Snou'd 
reach $4.45 by 1975. Our method of assessine the size of 
the market and a determination of “TT's degree of var'et ccver- 
age will be covered later in the report. 

The Dimensional Measuremert Market is exnected to prow 
approximately 30% in the rext five years, ard “TI must find 
@a way to exrand at a faster rate in order to meet corrorate roals. 
One approach is to exnand product lines. To exavine this ros- 
Eyeor lity the ~arvet of a “Sammie” co~pany or rossille .oel for 
fee iS delineated in Figure 5. "Tlwaes a product or = Ca7a {iy 


v 


in 7 of the 14 categories listed for this broed hased line. 





SAMPLE COMPANY WITH BROAD PRODUCT LINE 


The following represents the product line of a "sample" 
company supplying the dimensional mar*et, and MTI's capability 


or products in these lines, 


CATEGORY 


NUMBER 


ik 


CAPABILITY 
PRODUCT 


OR 


No 


Yes 


No 


Yes 


CATEGORY DESCRIPTION 


Line Graduated Measuring Instruments- 
Rules and tapes 
Bar standards 
Calipers 
Micrometers 
scales 
Diffraction gratings 
Measuring instruments 


Fixed Gages- 
Master gages 
Limit length gares 
Cylindrical limit gapres 
Geometric form gfares 
Multiple dimension fares 
Contour gares 
Assembly fares 


Gage Blocks- 
Grade AAA 
Grade AA 
Grade At 
Grade A 
Grade B 


Mechanical Indicator Instruments- 

Comparative measurement of length 
devices or dial indicator rages 

Comparative measurement of bore 
size devices or bore indicator 
gages 

Devices that compare sizes by 
transferred distance 

Depth indicator pares 

Indicator snap gages and groove 
rages 

Devices that measure distance from 
a reference plane: squareness 
or runout 

Mechanical indicators with electrica! 
limit position sipnaling 

Optically assisted rechanical 
compsretors 

TiLtine Mirror ty we opr cas 
comparators 
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CATEGORY CAPABILITY 


NUMBER ORSERODUGT CATEGORY DESCRIPTION 
5 Yes Pneumatic Gages- 


Flow or velocity types 
Back pressure types 


6 Yes Electronic gages- 

Electronic comparator gages 

Electronic height rages 

Electronic comparator gages for 
internal measurements 

Digital readout equipment 

Ultrasonic thicvness measuring 
devices 

Non-contract pages 


7 No Engineering Microscopes- 
Centering microscopes 
Machine tool microscopes 
Plain coordinate “easurinr 
microscopes 
Toolma’er microscopes 
Measuring microscopes 


8 No Optical Projectors- 
Projectors 
Reflectors 
Combination tyvnes 


9 No Angle Measuring Instruments- 
By comparing to a reference body: 
Taper gages 
Sine blocs 
Angle gare blocks 
By measurement of the angle which 
is bounded by the part's sur- 
face elements: 
Hand protractors 
Optical protractors 
By measurement of rotary motion: 
Dividine heads or indexing 
rotary tables 
Worm driven rotary tables with 
either mechanical or optica!] 
measvrine systems 


Figure 5 (Cont'd) 
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CATEGORY CAPABILITY 
NUMBER OR PRODUCT CATEGORY DESCRIPTION 


By optical measurement of the 
angle of directiona! 
digressions: 
Autocollimators 
Theodolites 

By measurement of deviations 
from a pravity reference 
Desi tion: 

Spirit levels 
Clinometers 


10 No Instruments for Measuring Straight- 
ness, Flatness and Perpendicularity- 
Optical tooling: 

Alignment telescopes 
Cathetometers 
Jig transits 
Engineering theodolites 
Optical levels 
Straightness measurements: 
Straipht edges 
Knife edge rules 
Flatness measurements: 
Toolmater flats 
Optical flats 
Cast iron surface plates 
Granite surface plates 
Perpendicularity measurements: 
Steel squares 
Granite right angle blocks 
Cylindrical squares 
Autocollimators: 
Barrel types 
Folded beam types 
Comrnarison types 
Photoelectric types 
Position sensing types 
Automatic types 
Optical squares 


11 Yes Measuring Machines- 
Single axis measuring vrachines 
Coordinate measuring vachines 
Jig borer type easuring machines 
Optical measuring machines 


28 


Figure 5 (Cont'd) 





CATEGORY CAPAB Iie 
NUMBER OR PRODUCT CATEGORY DESCRIPTION 


12 No Instruments for Making Profile 
Measurements- 
Contour gages 
Gap gages 
Dovetail gages 
Optical projectors 
Profile tracing sensors with 
graphical readout 


13 Yes Instruments for Measuring Roundness 
and Circular Contours- 
Circular tracing devices 
Roundness measuring machines 


14 Yes Instruments for Measuring Surface 

Texture- 

Specimen blocks 

Microscopes 

otylus type roughness measuring 
instruments 

Profile tracinpe sensors with 
graphical readout 
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To exnand into the other categories vould be to -eet the 
market head on and not mae best use of the innovative 
talent at MTI. Furthermore expansion into o14d product 
lines would lead “TI into an area in which it is difficult 
to attain hirh profit m-rpins. Consequertly, we have tried 
to structure our comments around the follovine two rereral 
msejectives for “TI in order to idertify a niche in the 
Dimensional “easurement and Test marvets which will allow 
“TT to innovate and frrow in conformance with cornrorate 
goals: 

1. Design, manufacture, Sales, ane service cf 
contact and non-contact measuring equivment used in anuto- 
matic or in-process anplications. 

2. Desipn, manufacture, sales, ard service of 
environmental and mechanical test equipment. 

In assessing the size of the marvet, the Dimensional 
Measurement “-rket mav be concentualized as in Fir re 6. 
Here the basis for settinr boundaries on the mar'vet are the 
Standard Industrial Classification (SIC) Codes. Definitions 
aeeeee various SIC Codes are shown in Figure 7. Jt snonid 
he noted that the relative sizes of the nieces in the fircre 
meee not dravn to scale, Using this corcent, a corserv2tive 
mar’vet size of “880 million was estimated for 1970, Fir re ® 
Shows which rortions of the presently corfi-:rec AFD have a 
cavability, or could easily acquire one, in the various 


sections of the vrar’ct, 
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DIMENSIONAL MEASUREMENT MARKET 


Engineering 
& 


Machine Tool Accessories Scientific 
Instruments 


DIMENSIONAL 
MEASUREMENT 


Mechanical Optical 
Measuring Instrpments 
Devices Wenses 





Figure 6 
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LIST OF SIC NUMBERS AND DEFINITICNS 
Precision measuring tools 
Laboratory and scientific instruments 
Engineering and scientific inst 910 employees 
Engineering and scientific inst <10 employees 
Self balancing other 
Direct-deflecting other 
Mechanical measuring other 


Vibration Kinematic test and measuring equipment 


Acceleration and all other kinematic test and 
measuring 


Mechanical meaSuring inst revolution counters 


Mechanical measuring inst other 


Mechanical measuring devices %10 employees 


Mechanical measuring devices ¢10 employees 


All other optical inst used for laboratory and 
measuring pruposes 


Figure 7 
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MTI MARKET CAPABILITY IN DIMENSIONAL MEASUREMENT 


MARKET 
SECTION BOICE 





Figure 8 
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The following technique was used to arrive at these con- 
clusions, As illustrated in Figure 9 the market was divided 
into four broad categories, 


Dimensional Measurement 


| Contact 


| Manual | Automatic 


Non-Contact 







Figure 9 


The products that would make these types of measurements, and the 
customers that would need them, were then examined, Using 

the SIC Code Manual the four broad categories were then 

broken down into 14 SIC Code classifications, Using these 
classifications, the 1967 Census of Manufacturers, and the 

Annual Survey of Manufacturers from 1964-1968 a dollar size 

for 1967 was derived and then projected to 1970 and 1975 

uSing past trends. The method of projection is il’ustrated 
Poeniecure 10 for SIC 38213, 
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Whenever a choice of figures was necessary the lowest one 

was taken to force a conservative estimate, In Some cases, 
SIC 38213 for example, the Annual Survey of Manufacturers 

did not break the markets down any further than the 5 dirit 
code, Under SIC 38213 we had isolated five 7 dirit classi- 
fications. In order to arrive at mar’et sizes for these 
classifications the SIC 38213 projection had to be refined, 
Percentages for the 7 digit classifications were extrapolated 
from 1967 data and then applied to the 5 digit classifications 
to generate projection for 1970 and 1975. This procedure 
assumes no significant percentage chenges during the fore- 
casted period. Figure 11 depicts the predicted market size 


by SIC codes for the period 1970-1975. 
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PROJECTED MARKET SIZES 


(Millions of Dollars) 
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MARKETING 


Any discussion of marketing implies the existence of a 
well thought out plan which inteprates the known or pr- iumed 
attributes of the market place, the sales organization, the 
product line, and the manufacturing canrnabilities. It also 
implies that this plan will receive a wide enough distri bu- 
tion to ensure adequate feedback. We do not feel an adequate 
marketing plan exists at MTI. 

In our several discussions with company representatives 
we determined that some elements within the company were not 
aware of corporate plans or of the degree of coordination 
that would be required if these plans were carried out. 

Where personnel were aware of some of the possible actions, 
there appeared to be a problem concerning the interpretation 
of the implementing action. For these reasons we feel that 
the existing organizational structure hampers communication 
anc mitigates against the formulation and implementation of 
any unified marketing approach, While the proposed organi- 
Zation will not provide the required answers, we feel it will, 
at a minimum, permit the logical develonment of Such a 
marketing plan. 

The basic elements of this plan Should include: 

a. A detailed assessment of the Dimensional Measure- 
ment market potential 


b. More realistic sales forecasting 
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c. Identification of allied products to enlarge the 
product line (carability to technologically innovate is a 
requirement) 

dad, Market evaluation of MTI ideas passed through 
the New Product screen 

e. Planned innovations of existing products to 
increase sales 

f. Restructuring of the sales organization and 
the development of an in house capability 

ge. Determination of existing and required manu- 
facturing capacity. 
To develop and implement this plan it is essential that marketing 
personnel be hired as soon as practicable to fill the positions 
discussed previously in the organization section. 

Our assessment of the dimensional martet leads us to 
believe the following products could be lorically grouped 
within one enterprise: Boice gages, coordinate measuring 
machine, autosizer, fotonic sensor, capacitance measuring 
devices, inductance measuring devices, in-process automatic 
gaging. 

The following products do not appear to fit into any 
particular category. Consideration should be given to 
eliminating these products from the MTI line or acquiring a 
Small company with similar products. 

Circumbabeard tester 


Magnatier 








The sales organization of MTI is handled almost exclue- 
Sively by factory representatives and the c-verage provided 
appears adequate for a company the size of MTI. Figure 12 
depicts the general location of REPs for the various divisions, 
The quality of the REP orpanization, aS measured by sales 
performance, must be continually scrutinized and then up- 
graded whenever possible. To improve sates performance, 
effective and continuous liaison must be maintained, supported 
by personal contact and substantial attention to publicity 
regarding new products in the form of news releases, The 
existing areas of overlap Should be eliminated unless there 
is sufficient business to justify double coverage. 

The long term goal of each maturing company should be 
the development of an in-house sales force, This, of course, 
depends on level of sales, company organization, marketing 
plans, and the product line. Once the solutions to these 
problems are on the foreseeable horizon, positive steps should 
be ta'’en to shift from the REP organization to an in-house 
sales force. This would have the added benefit of providing 
the stand-alone companies with a nucleus sales force of their 
own. 

We have not been able to determine if the variation 
between actual sales, business plan forecasted sales, and 
monthly report sales forecasts are attributable to the economy, 
the REP organization or to the forecasting technique. Con- 


sidering the difficulty we experienced in defining the market 
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we would recorvvend a review of the sales forecastin: technique 
e~ployed, 

While there is no Single definition of a stand-alone 
Comnany, the existin@ prodvet lines of AVD are not Sit timer ii, 
broad to support sch a comrany in the near futcre, ‘the tase 
iene products of 'OICE and JAP do not supmrort ths state ior = 
porate goals of %30-30-7 ard do not apnear to have anv Sirfni- 
ficant frowth potential heyond that which con he develored ty 
Eaerwexistine sales organization. Lacking a comretitive edre, 
little is to be gained by head-on competition with the major 
companies in this martet, 

By concerted effort is beings made to expend th= trodvert 
line with allied nroducts. This atte nt Should have as its 
nallmark an identified area where technolorical innov2tion 
eomepe anniied,. If this corcent is not adhered to, the com- 
nany -oals will suffer at the exrense of enlargin-~ the "hread 
and butter" hase. Technolo ical innovation can nrovide the 
market push and avnears to re the only way MTI can carve out 
a niche in the dimensional reasuremert test mar’et. vane 
mecemric areas for consideration will be rtresentec in the 
Technolory Section. 

iincorciuciven-. thestollowimm:e points are se" rhes i Ze . 

1, Ft would arpear that there is a mar’eting justi- 
fication for the reco ™™endec orranization. The infcrmatior in 
Pwenre 8 shows that Foice Gares, Instrime t Division, =:d 


mero’ stion Equipment Division, tea’*en torether, could previde 
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good coverage of the Dirensicnal Measurement verv’et., Concen- 
Eratine warvetinge efforts Waepnis darection {hou dane inaenne 
reaching the 30° growth rate in sales. 
2. the existing ee structure must he seem amanaimin, 
Strengthened until an in-house Sales Force can be developed. 
3, The rresentesize oo! “771. wi thmcesrecoteromer es 


na 
’ 


merensional “easurerert rarvet, would anrear to preclude 
meee Or CO™reLition with the Jarge firms. such as " er iax— 
Sheffield. It is recomvended that MTT cormrete in this rervet 
Ooetne basis of Superior quality and technological irnnvation: 
“4, A strong mar'-etine orgarivaticn *s es:-ential in 
Meroe rdaustry ane the cov-rinetion of ex’stire talent, airr- 
rented ty additional mer’etinge nersonnel] should prertly im- 
prove MTI's rar’veting Strergth. LAB does not fit inte the 
Prrensional Measurement m*=rket ane it is recommended tht 
MTI rear it efforts in this area to develorine canebility 
in the Environrental and Mechanical Test mrket. 
5. Criteria should be established that wil} 
facilitate the judrrent of a comnany's stand alone status 


from the mrr«etinge view, 
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TECHNOLOGY 


MTI summarizes their technological exnertise as shown 
in Figure 13 and 14, The prenonderance of this capability 
Ties within the R&D Division, however, as indicated in 
Figure 13 both Advanced Products and Turbonetics Divisions 
are credited with capability in the areas in which their 
products currently demand some knowledgeability. Between 
sixty and seventy professional technical people ma’ve up the 
R&D Division with perhaps thirty to forty more Spread out 
in other parts of the company. 

As explained to the seminar by MTI management, the R&D 
Division has been primarily responsible for MTI‘'s past success, 
In the process of servicing its R&D contracts it has generated, 
and continues to generate, concepts and ideas for products and 
services which have market potential. Advanced Products 
Division is a conprlomerate of acquired companies and internal 
MTI divisions which were assembled to "incubate" into stand- 
alone, product-trased, profitable companies. The intended 
relationship between the R&D Division and the Advanced Products 
Division can be viSualized as a filter where the technology 
Svin-offs from the R&D Division are screened for their suit- 
ability aS new products on which Some element of APD can 
Capitalize. 

The technology considerations which went into the develop- 


ment of the proposed MTI organization presented in the 
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3 Advanced Products Division 
T Turbonetics 
Figure 13 
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Organization section of this report were two in number. The 
first of these was the need to provide more direction and 
stimulus to the R&D effort tn come up with marketable new 
product ideas, From a technolory point of view, this con- 
Sideration is the reason for the addition of the new product 
organization with its included technolopical function. 

At the time we looked at the R&D Division, it was 
evident to us that the product ideas which were germinating 
within the various groups of the division, while not without 
merit, did not fit well with the current product lines of 
the Advanced Products Division. ThiS anveared esrecially 
true for L.A.B. and Boice. We could find no potential spin-e 
offs which would compliment their existing product lines, or 
which would be synergetic with their manufacturing and maret- 
ing capabilities and could form the basis for new product 
lines, It was true that some of R&D's germinatings ideas 
could be classed as "instruments" and therefore mirht be 
marketed by the Instrument Division; however, from a tech- 
nological point of view there was little similarity with ID's 
present products. The idea of a filter between the R&D 
Division and APD seemed to be just that, and little or nothing 
was getting through, 

We felt thet two thines had to be added before the con- 
cert of canitalization on technological spin-offs could be 
realized. First, some sort of "pull" from the market place 


had to be exerted on the source of ideas. This pull, to be 
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provided in the form ofigataterents of customenms needs esha 
heln to channel thintinp toward areas which stane = cherce of 
BRoaucine salbaklencommo@itsiesswhichei {avin ee eGiieeer 
product lines. Second, a "push" was required to re exerted 
en the idea source ineorder fo provide sormewsort of Pyior iy 
ieeetne R&D wor’. If it 1S in fact desired tovexrend the 
Semrany's preduct—"“ease, then some R&D effort cust bf con= 
sciously devoted avd directec toward the end. We thin” that 
an organization ch=rged with the specific resronsibilityv of 
develoning new prodicts can do this are thus rromote the 
Mmbeow eof ideas across the filter ard ma e it wor” as it is 
Suprosed to - passins the good ideas and rejectinr or re- 
seeeectine the notese-ro0od, That basically, is the reason {or 
the addition of the New Product Division, 

The second technolory consideration rehind the proposed 
MTI organization was the existing and pnotertial synerry which 
eould be fnund in the Advanced Products Division, and this is 
mar eSted in the prorvosed reorranization of thet division. 
imeorasr to look for synergetic relationshirs in APD, it 
would re convenient to have a snecific delineation of just 
what canarility is currently emvloyed in each grour that 
muces ur the division. Exrertise of the two outlying crours 
(Boice and L.A.F.) can be readily defined sirce it is snrewhat 
limited. Making such a delineation for the remairirs rrours 


(AED and ID), however, is complicated hy the fact that they 
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are co-locnted with the RAID Division in Lather a Wie weeee 
reasonable degree of exchanre of technical personnel an’ ideas 
within the Latham hased enrineeringr prouns and it is therefore, 
Simpler to treat them, inediuding the Ré Debi ision > acumen 
Srearization. 

Tt should be noted that while the exrertise at "oice and 
L.A.P. may be limited, they should not he discounted as a 
source of ideas for future "hieh techrnolory" endeavo's. In 
Mem pest, both Nave demonstrated the abil#yty to innovate. 

The Boice coordinate measuring ~achine, the concentticity 
tester, and the J..A.t. hydrostatic bearins are examries of 
moos arility. 

The technology synergies which were found to exist pre- 
sently are rest presented hy using ther to suprort the rro- 
posed reorganization of APD. In the new organization, Boice 
is the incubating comnany involved in dimensional meas)’ enent. 
This broad categrry is divided into dimersinoral ~easuretents 
made in a manual manner and those made in ar antorated vanrer, 
The existinse PRoice technolory is adequate to suvnport a rrod:ct- 
rased comneny in the menual reasuretent area, bit there does not 
apvear to be significant rrowth notential with the existing 
Meeauct lines. By placing AED, the non-cortact reasurinr 
Mmeenets of ID, and Poice's Autosizer in the Boice orgeniza- 
tional element, the technology froundwork for a cornany 


involved in automated dimersional measurement would te laid. 
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The company would adrittedly be more service-based than prod'ict- 
based, but its growth potential would be considerably greater 
than that which Boice presently possesses. While it iS pro- 
bably not realistic to confine such a company to dimensional 
measurement, devising automated methods of maving such measure- 
ments could be expected to become a large part of their ser- 
vice, at least initially. AED would be divested of those 
projects which obviously do not fit into the technology of 
dimensional measurement such as the Marnatier. At the other 
end of the filter is the R&D Division, which while not speci- 
fically involved in the technolory of either type of dimensional 
measurement, is concerned with other technologies which should 
serve to support the dimensional measurement operation (as with 
the air bearings which were incorporated into the coordinate 
measuring machine) and possibly as a source of ideas to expand 
outside the automated dimensional measurement field (with a 
concept like the transmission tester). 

In the proposed organization, L.A.B. is the incubating 
company in the test business. Like Boice, it already has the 
technolory to suprort a product-based operation and thus it is 
proposed to leave its present line intact. Also like Roice, 
it is questionable if L.A.B. possesses the technolorical cap- 
ability to get involved in a project requiring a high degree 
of technical sophistication providing more growth potential 
than the present product line does, L.A.R. is dependent on 


the parent MTI to provide this technolory for them. At present 
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there is no part of APD that can be merged into Loser. tnae 

will provide this canability. Proposed development of this 
capability as will be described Jater, In the meantime, 

there does not appear to be any technological reason why 

L.A.R. could not start to manufacture any of a wide variety 

of mundane machines or machine comnronents, which if aggressively 
marketed, could meke L.A.B. start to grow. It is a marketing 
consideration as to where effort could best be applied to 

expand L.A.B.'s current line, and it is recommended that this 

be done, 

Once the proposed reorganization of APD has been made 
effective, expansion becomes a question of what synergy can be 
instituted by internal growth and how this can be accomplished, 
"Internal growth" is interpreted to mean hiring one or two 
knowledgeable technical people, or the addition of some product 
or product line which is within the technolopical canacity of 
the organization element under consideration. 

In the manual dimensional measurement business, it would 
appear easy for Boice to expand into products such as line 
graduated instruments or optical measuring devices, While 
these are not high technology items, they do put bread and 
butter on the table and they are within Boice's present 
technological capacity. With a concerted marketing effort, 
using realistically set goals, these items can probably be 


made to contribute to MTI's 30-30-7 prowth objective. Another 
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way that Roice can centritite ta the 30=30=/e) jee eee 
find some unique concert for “Skink meniel €iversiciel “ea wane] 
ments which woulda pive them an edge over comretitors.,. In the 
manual dimensional measurement case this iS rprrotatlv hest 
achieved tv errineering a snecific nrincinpie to fit a srnecial- 
ized application, An exarnle of this tvre of instrnurent vould 
be a Visicorder where an ultrasonic prohe is used with a 
cathode ray tube readout to reasure ~aterial thic’ness. This 
type of technicrl canability at Fonice would have to be ottained 
with 2 new-hire. 

In order to achieve internal growth on the automsted mea- 
aoecment side of Uhemhorvcesorranizatnion, we fee! thateinitial ily 
evmphasis should he placed on automatic ~easuremert ard control 
@ieeroacesses ard systevs for quality control purposes. As 
indicatec a'ove, autor-tic dimensional measurement cond be 
expected to tre a Jarre nart of such initial provith, I-rediate 
mmeeibion show re@eiven@to “inde re syste-sWarriyeaiions 
Tor the existine non-contact reas uring devices, the Avtos«izer, 
ard the proven concepts of AE's previous projects. With 
mae addition of AED's technical caratility, ard possi ly 
several new-hires, Foice should alsn co sider tecoming 
involved in veintenance or diarnostic systers. These 
Systers vreasure paraveters sch as temperatures, "lvic 
mempmeltbies ara pvressmres , a-“ Vivurat ion, process inp 


Meese Sirrals throuph loric circuitry to o’ tain a 
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readout of condition of the rachine or comniex of machines 
being analyzed. More comnlex systems cold analyze the noise 
spectrum from a machine to look for abnormalities, While 
maintenance or diagnostic systems are admittedly outside 

the scope of the dimensional measurement buSiress, the tech- 
nology of sensing a parameter, processing a signal, inter- 
preting a signal and then causing sore action to be taken or 
a readout to occur is the same for either type of system, 

As mentioned earlier, L.A.B. does not currently have the 
technological capability to become involved in a high tech- 
nology product. A unique mechenical device must be procured 
by some means (by design and development, or by purchase) 
which will enhance L.A.B.'S position in the business of 
making mechanical and environmental test equipment. Consider- 
ing MTI's expertise in designine high speed rotating enuipment, 
it would seem synergetic if the device relied on that tech- 
nology. A really high speed (50,000 rpm) centrifuge for basic 
research or chemical and food processing applications would be 
an example of this kind of machine, 

One method of developing a technological capability at 
L.A.®. to cope with a line of high technology machines vould 
be to establish a new product project office staffed by per- 
Sonnel who would eventually become a permanent party at L.A.B. 
These people would be drawn mostly from MTI and possibly one 


or two from L.A.B. The project would he to develop a "core" 
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desiren thet could re n-dified, exnanded or contracted to sinit a 
Particular cust s~er's needs. Once the “esSi-n han been de- 
veloped, the project office would move to L.A.:. and ;roceed 

eO Culld a product linea around the core. 

Arother anrrosach to achievin«e internal grovth at L.A.!. 
world be to add a nac’ape desipn service to be svnerpretic 
with their line of pec’age testing machines. This cara'ility 
would come from a new-hire at L.A.B. The possible expansion 
into product lines of tampers, vibrators, and bulk material 
handlirg devices would also seem possible with the addition of 
relatively few techanical people, althourh the rarketine con- 
Sideratirns of Such exnansion “irht be prohititive and these 
tyres of vrodycts certainly do not fal] into whet could te 
called the test husiness, The MTI gear tester would he an 
appropriate product for L.A.F. 

In trying to find ways to help stay on the 30-30-7 curve, 
we must address the auestion of what synergy within AFD could 
be estahlished by further acquisition. In order to increase 
the product-hase of the incubating co penies within APD, ac- 
quisitions should be manufacturing firms selected prirarily 
for their prodivct lines but with cons‘deration also riven to 
their technological and rarnufacturine canatrilities. Exarples 
of appropriate acauisitions would te along the followings lines: 

1. In manual and automated dimensional vreasurerents- 
a. A manufacturer of sensors li’e acceleroveters 


or transducers, 
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b. A marufacturer of ontica’ devices. 
c. A manufactuter of laser devices, 
ad. <A manufacturer of diagnostic vibration 
monitoring devices, 
e. A manufacturer of analog devices. 
2. In mechanical ard environmertal test- 
a. A manufacturer of signal conditioners and 
amplifiers. 
bh. A marufacturer of recorders. 
©¢. A marufacturer of environ ental charrers: 
3. ##In areas likely to complement future “TI vertuvres- 
a. A manvfacturer of high speed shaft seals, 
bh. A manufacturer of bearings. 
c. A manufacturer of lubricants, 
The proposed organization for MTI and specifically APD 
is not without potential problem areas. The move of AED people 
from MTI in Latham to Boice in Hyde Par’ would invoke the 
natural reluctance of these people to re uprooted, There is 
the question of status and prestige in the relative positions 
of organizations within the MTJI heirarchy. The suprested 
method of growth at L.A.B. demands the insertion of new peorle 
in that organizations with all the attendant resistance to 
changes that would ersve, These are "people" protrle ts, The 
technolory prorlems involved with the new orgearization are not 
different then those which exist at nresent. The new prodnct 
proup should serve t- fix the communication difficulty be- 


tween the R&D and APD Divisions, In the search for the novel 
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or unique niches which are required for Hoth acca ee ee 
it would he helpful to have some sort of Systematic review 
of patents assipned in the MTI organization - possibly in the 
Mewar ogc tao rouge 

After Boice and L.A.Be incubate for a time in APD, what 
Criteria can be used toudeterminesil Gheyveare stechnglcoye ie 
capeble of standing alone? The number of technical people 
and the variety of their academic degrees it not a valid 
measure. Neither is the volume of their current sales, What 
has to be looked at is their demonstrated ability to innovate 
On a repular basis. Some evidence of the periodic introduc- 
tion of well engineered new products must be nresent. The 
mecornition that the product life cycle is a reality is 
necessary and planning to accommodate this cycle must Exist 


Bexore the incubating firy can be sturned joose soni ts seun. 
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PRODUCTION 


The production capahility of the Advanced Prague re 
Division is composed of three separate facilities: Latham 
Products Manufacturing, L.A.B., ane Boice Gages. These 
three facilities are similar in that they are relatively 
small to medium sized machine shops which overate on a job 
Shop basis with less than forty emnloyees each, Each of 
the facilities is typical of a small vachine job shop and 
does not possess any extraordinary capabilities or char- 
acteristics that distinguish it from machine shops in general. 
The characteristics of each shop that we evaluated are 
summarized in Figure 15, 

Latham Products Manufacturing provides the ~nanufacturing 
capability for the Latham based groups within Advanced Products 
Division as well as the Research and Development Division and 
Turbonetics, Inc. The workload at LPM presently consists of 
about 80% Turbonetics work, 10% AED, and the remaining 10% 
divided between Instruments Division and Research and Develop- 
ment Division. All three production facilities rely on sb- 
contractines outside of MTI to obtain capability beyond their 
capacity or abilities. 

Latha~ Products Manufacturing is a light machine job shor 
possessing basically one of each type of machine tool. Con- 


Siderins the types of machine operations which are necessary 
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t>o service R&D Division or that are presently required by 
Instrument Division or AED, LPM has sufficient machine 
cavability. An exceptional abi'tity which LIM possesses 
consists of a halancing machine for high speed rotatine 
members which significantly reduces the tit™e usually required 
to performthis operation. Their ability to fabricate 
electronic devices is basically limited to assemb’y and 
wiring of vendor procured comrnonets and piece parts. 

L.A.B.'sS production facility is a machine job shop with 
a carability which exceeds Latham Prodvcts Manufacturing with 
regard to the bulk and weight of the asserblies which can be 
handled (their machines have a physically larger canvacity 
than those of LIM). 

In corparison to LPM and L.A.R., Boice Garpes is a machine 
jor shop of relatively modest capacity in regard to the size 
of assemblies which they are capable of handling, bit with 
renerally two or more of each basic machine tool. This car- 
ability ma’es Roice the most amenable of the three froups to 
entering a volume production oreration, Boice is also capable 
of asserbhling electronic components. 

im the sibsequent discussion, the term relavive cakee vy 
refers to the production caracity of each division relative to 
e-ch other. This was felt to be a rore appropriate measure of 


caracity in this situation than referring to the caracity 


61 








in absolute terms, The snace in the physical plant. of LPM is 
almost completely utilized and is approaching a critical 

Stage with the introduction of the equivment which will be 
moved into the LPM manufacturing area in connection with the 
ACSI contract. At present, both the plant and machine 
utilization is high due to the large amount of Turbonetics 
buSiness which makes up about 80% of their production business, 
In terms of volume output, LPM has the smallest production 
capacity of the three diviSions. 

Like LPM, the space in the physical plant at L.A.B. is 
also fully utilized, Relative to LPM and Poice, L.A.B. has 
a medium production capacity in terms of volume. The current 
machine utilization is low (approximately 50%) due to a 
reduction in Sales, 

Boice Gages has the largest relative production canacity 
of the three facilities. At present, their physical plant is 
under-utilized in terms of production Space and their machine 
utilization is also low (approximately 40%). 

In the area of aggregate planning, we looked at decision 
making as it affects inventories, production control and the 
work force. LPM, L.A.B., and Boice were all found to have a 
rather informal method of ma’ing both finished poods and raw 
material inventory decisions. Further discussion of this 
point witl be found in the Accounting and Finance Section. 
All three groups lacked a method of forecasting requirements 


for inventory levels, The lack of forecasting appears to be 
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due to the fact that no requirement to mae forecasts has 
existed in the past because of the relatively small size of 
their operations, but this is a potential problem area if 
an expanded product line is introduced. 

A rather informal method of production control was like- 
wise noted at all three units. The use of fixed dispatch 
rules does not exist and there has been no attempt to 
institute a formal or informa) priority system. The use of 
work and material Standards at all three areas was limited, 
although some do exist. The biggest weakness noticed was 
that there was no formalized method of determining the pro- 
gress of job orders in any of the divisions. The lack of 
formal inventory and production control in these facilities 
increases the probability of excessive amounts of capital 
being tied up in inventories and eSpecially the probability 
of production lagging the market. 

The small size of the work force at all three locations 
due to cutbacks has resulted in present high wor’ force 
utilization. It was noted, however, that the method for 
determining the work force size from period to period is not 
done with the benefit of a forecast of requirements, but 
rather is a reaction to the last period's profitability, 
lack of profitability, or sales level. 

The quality control function was found to be performed 
somewhat differently at each facility. Quality control here 


is meant to include the inspection and control of incoming raw 
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materials, product inspection and control of processes, and 
the insrnection and testing for product performance, Latham 
Products Manufacturing has designated a separate area for the 
quality contro) function and has three men asSsipmned full time 
to this function. It was noted, however, that quality control 
was presently experiencing difficulty keeping up with the 
workload mainly because of the present demands of Turbone- 
tics. Several other pertinent facts were noted about the LPM 
quality control effort. One of these is their inability to 
assess the x-rays of the electron beam welds on the Turbonetics 
compressor-rotor. In addition, it was evident that adequate 
Space is not provided for the quality control function as 
evidenced by the backlog of jobs in evidence on the production 
floor. Both shortcomings have the potential for serious pro- 
biems if allowed to continue in a larger production climate, 

L.A.B. does not have a separate quality control respon- 
Sibility assigned to a particular department nor do they have 
a separate area set aside for the quality control function 
with the exception of a soundproof room for running excessively 
noisy machinery with the result that quality control checks 
tend to be rather informal. 

Boice Gages has a separate quality control department 
with a full time qualified inspector for final inspection of 
ies Product line. 

In analyzing the synergetic manufacturing relationships 


which exist within APD, and between APD and other parts of 
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MTI, there iS a preat te yptation to conclude that, because of 
the similerities in the renuirements placed on the three manu- 
facturing units and because of the current low utilization of 
caracity, they ought to be consolicated and centrally located. 
From a manufacturing cost point of view, there is no question 
that consolidation would be the best course of action. Con- 
solidation would allow for elimination of redundant capabile- 
ities, streamlining of the work force and general improvements 
in efficiency, all of which would result in economies, 

The proposed MTI organization does not make such a cone 
Ssolidation of the manufacturins units. Instead, the three 
froups are to be left essentially intact, the only change 
beine to enhance Roice's electronic assembly canahility to 
the point where it can cone with the requirements of Instrument 
Division's product line and foreseeable AED projects. There 
are a mumber of reasons why this approach is proposed, the 
first being expense. The cost would be high in proportion to 
the benefits to close up the existing units, purchase or build 
a central facility, and then move employees to the new location. 
Personnel considerations must also be taken into account. L.A.B. 
and Boice already have most of the skilled workers which they 
will require and additional workers are available in these 
locations. These employees are firmly rooted in their respective 
areas and most would probably be reluctant to make a move to 
anew location. Additionally, there is a shortage of skilled 


workers in the Alhany area comparable to those presently 
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employed at L.A.R. and Boice, so that a central facility 
would exrerierce difficulty ohtaininge s*illed manpower. The 
most important, cons; deration, however, (1S thatomesun ort ina 
the concent of incubating new brsinesses, If L.A.P. and Boice 
are to everge as Stard-alone comnanies, it is irrerative that they 
retain and mavare their own ra -ufacturing facilities. The 
weaknesses previously noted in the areas of inventory, production 
ana quality control in these facilities rust be cnorrecte* and 
formalized at the local rlarts to promote the efficienctes nec- 
essary for profitable stand-alone orgarizations. Sore criteria 
for jueging the atilityv of L.A.B. and Boice to stand alone shoiid 
be developed. In the manufacturinp area, this criteria weuld 
probably be some formula which combines ability to nerform on 
schedule with ability to remain within original cost estimates. 
With the proposed new orgarization, there are two ways in 
which manufacturing synergy can be promoted by internal pfrrowth. 
In the first, marufacturing canahility can he added in small 
amounts in the form of different new machine tools to match the 
requirevents of exnansion of the prodct lines at either Poice 
Pueeeier. In the second way, internal rrowth cou'd increase 
PEMe reservoir of, cavarility withia TI. Formminsta”’ce, an 
electron thea~ weldinre machine coule be purchesed (not rresently 
justifiable with the small number of such welds in the Turbone- 
tics barrel assembly) with the recognition that f:ture hiph 
technol fy mechanical devices would renuire rore use of this 
welding technique. This tyre of purchase wovld te made by LPM 
meter thar by L.A.B. or Roice. 


Because of snace limitations at all three existing fac- 
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{lities, large additions to manufacturing capability (such 
as a production line) will probably have to be made by 
acquisition where a physical plant is included in the pure 
chase. These acquisitions should te made with consideration 
given to existing capacity and capability, and attempts 
Should be made to avoid duplication of existinr capability. 
Finally, it should be noted that there is apparently no 
overall capital expsnsion plan for the three manufacturing 
organizations. Decision to purchase capital equirment is 
made on an "as required" basis. This iS prohably due to 
the nsture of the existine manufacturine operatiors. If there 
is to be in fact an attempt to expand product lines, then 
Some consideration must be given to a scheme which will 
gather up all the potential investments in assets, compute 
the potential rate of return on each, mave appropriate risk 
adjustments to these rates, and then rank the investments 
based on their present values, Decision to purchase is then 
made within the constraints on the most profitable investment 
and the cost of capital. 

Assuming that MTI is successful in expanding the product 
base of its existing comrvanies, there does not appear to be 
any avpropriate divestiture of prodvction facilities at this 
time. However, in the event that this expansion does not 
mate~ialize, consideration should then be siven to divesti- 


ture of the present idle cawacity. 
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ACCOUNTING AND FINANCE 


The entire financial and accountinp organization is cen- 
trally controlled and administered. Save for clerical assist- 
ance to accumulate and forward data from peorraphically 
Separated activities and Some minor banving arrangements all 
work takes place in Latham. Billing, payroll, cash management, 
cost accounting, internal and external reports, tax derosits, 
etc. are all handled by the centralized group. They are 
aided by an IBM 360/20 which is used for data processing and 
the generation of certain fixed monthly reports. 

The present system iS capable of responding to a much 
larger volume of business, Additional clerical he!p can be 
easily obtained on a variable basis. Computer capacity is 
more than sufficient although restricted to punch card/paper 
tape inputs and printer/card outputs. Tape or disc terminal 
equipment can be added to the present equipment but the degree 
of sophistication which would be offered by this additional 
sorting/external storage capability is not warranted now. 

MTI, and most svecifically the Advanced Products Division, 
nas prown by rrth acquisitions and interns! spin-offs. The 
resultine corporate structure in APD is interesting. The 
Redford Corporation (Lath=m Manufacturing) is a wholly owned 
corporate entity. Because of the kinship of the mechanical 
vibration line at L.A.B. and the ultrasonic line at Redford 


(since divested) and for tax loss purposes, L.A.R. was acquired 
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by Redford Corporation. Boice Gare and Boice Realty are 
wholly owned subsidiaries of MTI. Boice Realty owns the land 
on which Boice Gage is situated, an arrangement which was 
advantageous from a tax standpoint to the former owner. 
Instrument Division and Automated Equiprent Division are both 
internally generated arms of MTI, All facets of MTI use an 
operatine year from 1 October through 30 Septenmber. The fiscal 
year coincides with the operating year except for Redford 
Corporation (and L.A.B.) which use a fiscal vear ending 

31 December, 

All internally generated divisions of MTI are on a common 
chart of accounts. L.A.B. and Boice use different charts... 
Both of these divisions are being converted and initial opera- 
tions on a unified chart of accounts is expected for the 4th 
quarter of the current operating year. Standard costs are 
being revised at Boice and the use of meaningful standards 
with the accompanying variances is expected in Mey. At pre- 
sent variances are not calculated for any operation. Actual 
costs are uSed for all other parts of APD except Boice. 

The situation at Poice is worthy of individual note. 

Cost of Sales tilled is an entirely artificial "Standard® fig- 
ure derencent on the application of fixed percentares to sales 
billed. The percentages aprnliied are a function of the product 
mix represented ty sates billed. Actual cost for the period 
minus this standard cost of sales billed is the figure used 


for finished goods inventory. The actual value of inventory 
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is only determined when a physical count is taken cn a periodic 
basis. Thus "accounting" inventory can represent a fross 
distortion of the true inventory value. The inventory it- 
self is in a physically disorderly condition based upon 
visual observation at Hyde Park. This raises the spectre 
that portions of the inventory are obsolete or unusable, 
Further given Boice's present operating condition it is 
Likely thet a sipnificant write off will be necessary when 
the standard cost system is fully installed. This very 
unsatisfactory condition is clearly recognized by both the 
accounting department and Mr. Baucom, It is not clear, 
however, why this problem was not resolved immediately after 
acquisition with the sense of urgency thet it demands, 
several monthly reports are generated by the computer. 
In general the reports show a heavy project oriented bias as 
oprosed to product line. This can be attributed to the early 
R&D emphasis at MTI., The degree of information contained in 
these reports is excellent but limited in utility. Labor 
and material detail reports show utilization of manpower by 
WamemcoOo Droject, and "aterial by vencor and description te 
project. These figures are then summarized by project number 
for current month ane year to date. Overhead charges are 
broken down by overhead account as distrib ted per division 


and by project with the division. Jndividual labor per- 


formance iS Summarized two ways. One report shows the 
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distribution of labor as outputs. That is how much labor was 
applied to the given section and how much to other specific 
sections. The other rerort is the input sense listinr the 
sources of individual labor for a given section, (These 2 
rerorts are least useful to a product line business.) There 
is also a project summery generated for L.A.B. and AED. This 
report accumulates cost to date for any given order or pro- 
ject and displays the running profit margin. Although a 
Similar report is generated for other divisions outside APD 
this report iS Somewhat tailor made tn include commitments 
for the 2 divisions of APD that use it. The last report 
generated by the computer is the general ledger which pre- 
sents the running total to date, current month actitivy and 
comparative totals for several preceeding months. Unlike 

ime Other revorts, the general ledger, is distributed only 
within the financial organization. 

The accounting division also generates Several reports 
which are used aS enclosures to the monthly business report 
for each division. These reports include a monthly operations 
Summary, analysis of sales and bacrorders, inventory analysis, 
and analysis of operating and overhead expenses. Each of 
these reports shows current ~onth and year to date as well 
as comparison to budget. These particular reports are an 
excellent E€xanple Of the responsiveness of tne accounting 
section to the operating divisions, The format of reports 


renerated in March 1971 Years almost n> resetrblenre to that 


Va 





generated in November 1970. The changes have come aS a com- 
bined result of a product oriented influence in accounting 
and at the request of the APD Manager. The increase in uSe- 
fulness for running the divisions is anparent. 

Corporate headquarters and centra’ized Services costs 
are allocated to all divisions, The appregate figrre re- 
presents a complex schedule of costs for various services such 
as general accounting/payroll, cost accounting, duplicating 
costs, facilities occupancy, personne? administr-tion, and 
corporate staff. Each of these areas iS allocated on a baSe 
which seers appropriate, Allocation bases range from very 
orvious and inrvnertial constarts such @s number of emvloyees 
for personne] administration and Square footare fnr occupancy 
to a very individualized schevte for allocating the costs of 
the cnrporate staff. In this last category the total salary 
of Mr. Baucom and his secretary is allocated to APD. The 
Salaries of others on the corporate staff are allocated ina 
way that attempts to meaSure their contribution or involvement 
with APD. Other parts of the corporate assessment are dis- 
tributed according to historical usage (legal services) and 
applied data (purchasing operations, cost accounting) etc. 
Although the distribution of these costs and the avount will 
always be controversial ina Stituation such as that at MTI, 
the allocation and amount of the change anpears reasonable. 
It maybe questioned whether the utility of the accounting 


service iS consistent with its cost, This will be discussed 
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later, 

Dr, Cherian stressed 3 major corporate objectives at the 
initial briefing, 30% compound growth rate in sates, 30-40% 
growth in profits and 7% return on sales after taxes, To these 
goals, Mr. Recuprero added another which he felt was paramount, 
20% return on investment (ROI). This led to a request for 
balance sheets and income staterents for the individual 
divisions, the former to meaSure aS well as possible the 
actual investment, and the latter to measure the return and 
various frovth factors, Neither statement was forthcoming. 
That these statements do not exist in discrete form for AED 
and Instriment Division was not a Surprise but was disappointinr. 
That the staterents apvarently do not exist for L.A.B. and 
Boice was Shocking. The extent of incotve Statement informa- 
tion produced for APD after many requests was a hand written 
presentation of net income after taxes ona SaleS analysis 
table. It is totally inconsistent and unsatisfactory from a 
Stand point of developing new businesses to be without this 
information. Since L.A.RB. iS Serviced by a Separate auditor, 
it is virtually unbelievable that a discrete balance Sheet and 
income statevent is not readily available for that division, 

Pursuing the investment figures further, Mr. Baucom 
Stated that he did not have investment figures either but 
added that this inforvtatior was being worked uv and should be 
available soon, Later we asked Mr. Faucomn for the source of 


the investvent figures used to compute ROI for the annual 
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business rlans. He candidly reported that these fipures were 
"out of the blue" and that they have «ince proved to re in- 
accurete. The figores are no longer teing used. 

Under centralized accountine and financial control certain 
economies have accrued to APD, Prorerly speakine they are 
clearly economies and not synergy however. Centralized 
cash manarement eliminates individual lines of credit and 
serves the sare nurpose as if the individual] businesses were 
a sinrlte entity. Similar economies exist in all other facets 
of finance and accnunting such as postine of accounts and 
nayrol|l. Any further economies in administration and control 
as a result of any propoSed reorganization would be limited 
Wencavines in report preperation, aldit costs, ete. ~inese 
Savings are not material. 

The pronosed reorganization, specifically the relocation 
eeecertain functions and part of the Instrument Division to 
Hyde Park will result in some Savings in overhead charges. 
Clearly occupancy charges will be reduced, there may he some 
contraction of supervi ry and white collar services and the 
lator costs associated with instrument assemb’y will be re- 
Guced hecanuse of the prevailing rate at Hyde Park, Further 
the fixed nverhead tase at Roice will] be expanded further 
re’?ieving some cost pressure. These savings will be offset 
and probably overcome ty filling the vacant positions in AFD 


and the creation of a New Products post in the cornorate staff. 
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The proposed addition of the fear tester to the product line 

at L.A.P. will not have any material ef ect exceppe vos oa. 

a proper evaluation of the direct and irdirect costs assnciated 
with the machine. 

The major imnact of the nroposed restructuring is con- 
certual. AS long as APD rerains in bits are pieces it is 
easy fo retain a project oriented view. This is not con- 
ducive to isolation of investment, inventory control and 
discrete financial analysis. Physical separatior of a 
fledrling business permits easier and more concrete deternira- 
tion of stand-alone status. It also serves to establish a 
business identity which may be helpful in the market. 

The establishment of the New Products post on the cor- 
porate staff Should be helpful from an accounting stardpoint. 
Research and develorment costs associated with new prodvcts 
can either he written o’f or canitalized. New Prodrcts wil 
recommend that certain products he assirned to Ar-D for mar- 
ketine and further development. The R&D costs for these 
mee” S Should be caritalized at this point to form an accounting 
and financial genesis. The costs associated with other pro- 
@mets whitch are transfer-ed to APD for holding until they are 
ewe Outrim@ht Should be written off at this Sa-e point in trme? 

2iewguest On. “ Whiatanas “Lhadene for since 
a@equisition?’” arises. Snec*fically it refers to Boice and 


L.A.”. ir the present cortext but the questicn is rerera’ and 
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can refer to any acquisition as we’l as internally penerated 
business, From the finencial and accounting standpoint, it 
appears that the external affairs are vastly improved. In- 
voices, payroll, tax obligations and the like are well under 
control. On the other hand modern, product oriented cost 
accounting and control techniques have not yet heen instit:ted. 
Local managers at Boice and L.A.B. feel that tney have lost 
out in the deal. The contend that before acquisition, the 
accounting function was local and they had access to the informa- 
meon Lhey needed to control production. “Al ter acquisition, 
accountinse moved to Latham and any worthwhile information from 
an operating steandnoint was lost. MTI should apply its 
sophisticated equipment and knowledge of accounting to im- 
prove any acquisition as rapidly as possible. Clearly, 

Mr, Paucom is well aware of the #ccounting data presently 
available and he understands well how to use it. He also 
understands well how to use variances, budgets and production 
oriented reports. He needs this inforvation badly, but does 
not have it. He reports that only now iS accounting beginning 
to generate reports which approach the degree of infor’ ation 
which was available at the time of ecquisition. The 2 or 3 
year time lac is totally unacceptable. A business could 
easily ro under in that perioe of time, If MTI is going to 

be in the busivess of prowine businesses and part of that will 
be done through acquisition, then a hirh priority must he 
placed on the necessary accounting staff to reorranize an 


acquisition ane put them on a firm accounting footing as rapidly 








as porcsible. Indeed the interest must re even vore funea- 
mental. Countless businesses have discovered that "they've 
been had" after making an acquisition, Needless to say, it is 
better tosefindweout Soonecrernan later: 

“TI should develop machine accounting rerorts which 
Ssuprort prodict oriented businesses, Of the EDP reports 
current!y generated probahly only the overhead Sumrary is 
truly informative ton prod ction people. While the importance 
of the complete tracearility of charges which is represented 
by the present system is not underestirated, these reports 
are of only academic interest to operating production per- 
sonnel. They do not merit distribution outside of the 
accounting section. The project sumvary cou’d be » useful 
Beem, iN its present form, nowéver, it is tae voluminous, 
It should be modified to print out only those projects whose 
profit margins have declined to trelow Some predetermined 
level, The save report could tre modified to moritor performance 
against budget. It could flag adverse performence against 
that standard as well. Treatine this as an “excention" report 
Should sienificantly reduce its volume anc increase its 
usefulness, 

In place of the reports now generated which remain ouite 
well suited to crntrol of R&D activity sove product oriented 
reports Should be developed. Production performance arainst 
Standards or tfudget should be reported with accorprnyine 


Variances, These reports should be generated at least weekly. 
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Machine output time is available to construct the reports. 
Local plant managers should be instructed in their use and 
indeed should participate in their development. Inventory 
control is another area which should receive promnt 
attention for machine prepared reports. 

The corporate structure lacks discipline. It shovld 
be cleaned up to emphasize a firmness of committment on the 
part of MTI. The existence of Boice Realty is valueless to 
MTI. It can be argued that it might be of value to a 
potential buyer but this is hardly a positive apvroach,. A 
valid argument can be presented for each Separate deviation 
from a clean structure, i.e. all Subsidiaries owned by MTI 
and on the same fiscal and operating year. One such argument 
is that the present Setup causes little harm and it would be 
expensive to change. Also there are few specific argurents 
which can be directed against the present setup excerpt that 
mms Not orderly, “Orce again, mm MT IMs rotmag to Mae 
acquisitions in the interest of growing businesses, then 
future acquisitions should be made with the discinline that 
that purpose conveys. It seems lorical to extend that 
philosophy to previous holdings as well. 

As businesses grow, the authority of the managers to 
commit funds should grow with them. It is noted that 
Mr. Apkarian has retained personel control over all canital 
exrenditures. This leads to the situation where an indiv- 
idual must seek aprroval and drain Mr. Apkarian's time to pur- 
chase relatively minor ites of office or plant equiptvert. The 


Save individral ~sy have the euthority to srene thousares of dollers 
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on an overhead account without approval. 

MTI should review its criteria for judging the success 
or failure of new ventures. Considering the diversity, size 
and maturity of business operations is APD it is doubtful that 
a precise set of heuristics can be set to establish a divest 
or stand-alone decision. Yet some criteria should be developed 
to measure success or failure beyond the somewhat vague 
standards that are now applied to APD. No one contends that 
the 1970 performance of L.A.B. (negative sales growth, negative 
profit growth, 44% return on sales after taxes, 16% ROI based 
on the $300,000 investment used in the business report) or 
Boice ($100,000 loss) meets MTI's performance criteria. Of 
course, this performance is attributed largely to the general 
business slow down and to a general lack of market (and 
marketing) vigor. Still one wou’d conclude that performance 
which satisfies the existing criteria is at least anticipated, 
But... forecasted sales in Mr. Recupere's report dated 11/23/70 
are flat for L.A.B. at $1,100,000 and grow at about 17% for 
Boice. Mr. Baucom's forecast as stated in the business plan 
on the other hand shows respective prowth in sales of 32% 
and 42% and generally satisfactory achievement of all stated 
criteria except that forecasted ROI for Boice never rises 
above 8.7%, The fact that the forecasts of the two men are 
different is not at issue here; the main issue is that continued 
interest in the 2 firms aprears to be based more on feel than 
any definable criteria, Some decision rules should 


exist to measure the way in which incubator businesses 
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respond to the apnlication of “TI's exnertise. Businesses 
which do not respond should becore candidates for divestiture, 
The fact that irredmcibles such as complementary product lines, 
etc. enter into the decision is acknowledged but it should be 
clear and well understood when business is maintained solely 
Smmirreducibles. 

Indeed the value of the entire APD venture is questionable 
in light of current facts. According to data Supnrliec APD 
(including Redford) produced a net income after tax-s of $25,000 
on sales of $5.1 million. This yields slightly less than #% 
on sales, Deducting these figures from the consolidated in- 
come statement reveals that the rest of “TI generated $728,000 
on $4.9 million sales which is a return of 14.6%. Persistence 
with APD reqnires considerable faith and heavy weiehting of 
amereduci bles. 

If ROI is to be vsed to evaluate new and growing businesses 
high priority should be given to developing an investment figure, 
In addition to speed in determining the figure attention must 
be directed to the nature of the figure. MTI's current ap- 
proach is to use an operating investment of inventories plus 
receivables. This does not seem to re adequate conceptually 
for measurement of performance. It would not put equal weight 
on the very new biusiness with low figures for both inventories 
and receivables and an older more established business. Some 
form of capital investment, such as tote’ assets minus current 


liabilities, would seem more in line for ROI. At least then 
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all divisions would be on an equal footing (assuming that 
development costs are capitalized). Inventories plus re- 
ceivables is not even listed as an alternative for invest- 
ment in the 2nd edition of C. T. Hornpren's text on Cost 
Accounting. Although this is not an arrument in itself it 
does indicate that POI using that base is not a co7mon 
practice. 

It is suggested that a proper performance criteria for 
incubator businesses lies completely in the realm of per- 
formance a@crainst rationally and realistically arrived at 
budgets. Although it is difficult to develop these budgets 
their importance and relevance cannot be underestimated. 

The budget can reflect the real expectations of top managevent 
mecornizing the environment, the investment; the nature (of 

the market, technical difficulties and the product line. 

The budget can be demanding but reasonably So whereas compound 
growth curves can only march on without sensitivity. Managers 
can recognize factors that result in failure to meet compound 
growth criteria and thus excuse failure without panic but they 
may do so without knowins whether the derree of short fall was 
appropriete. A well conceived bueget can lessen this ris*, 
ROI is also inapvropriate to reasure pnerformance of incubator 
businesses, ROI is a long term measure, it is properly 
applied to the performarces of a husiness when sufficient time 
has elansed to smooth out inventory balances, depreciation, etc. 


Evaluation of incubator businesses on the other hand should be 
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on a 2oor perhaps 3 year basis. To judge a bnsiness on RI 
over such a short Span could lead to improper decisS‘ons re- 
lative to necessary investments for optimum operations. An 
excellent discussion of this topic can te found in Bruce D, 
Henderson and John Dearden, "New Svstem for Divisional 
Control", Harvard Business Review (Septe~™ber-Octoher 1966). 
It apnears that a budget oriented system iS currently in use 
for evaluation at MTI but it is not formelly recorn‘ zed and 
refined for use in possible divestiture decisions. 

As a Side issue in the discussion of ROI,contrary to the 
mrated interest in ROT, MTT uses.a. cost” transi erapmicemnor 
intercompany transfers except between Turbonetics and Redford, 
Consistent application of ROI as a goal would devand market 
pricing which may not be in the best long run interests of the 
ferrm . 

The major practical difficulties orserved from the ac- 
counting and financial view point res1lt from the chanre or 
added dimension in “TI's orientation to include "the business 
of rrowine businesses", The very high quality and resvonsive 
finance and sccounting which suprorted P&D ~ust chanre to 
provide a similar quality and responsiveness for production 
oriented business. In the last few months it is clear that MTI 


realizes this and it is actively working on the protien. 
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AOR Y AND CONC) elas 


MTI has grown raridly and has provided it“elf a canaci ty 
for future growth in some areas of tararement. In other 
areas, noteably martetinr, there is ar urgent need for rreater 
Bevention at. the presexrt Ulme, andeine ceeds Wneme ase oa ener 
Browth in product oriented business, | [Inere 1s o1e functae a 
New Products, which is not now staffed or ev:n provided as a 
separate organizational entity. There rust be a driting force 
across the filters which seperate APD from internal and 
external growth votertials on the one hand, and stand alone 
comrany stetus on the other. Perreatio: is insufficient to 
achieve stated goals for growth, The New Products function 
meine cornorave level, “flexible Ime 1s CoO Posttl sour eenees 7- 
passing expertise in turning ideas into profit, could provide 
mars force. In“matters of policy it could well “be rureged = 
meme deliberations of a Technical Bnard, ensuring that fone 
term value is not sacrificed for short ter™ profit. 

The divisions of APD are not qualified to stard alone 
now, an* it is not at all sure that they will be in the near 
mmure, in order to Stand alone, a compeny ‘nust first™ be 
profitable, and second demonstrate the caratility to con- 
tinue thet profitarility without assistarce from APD. At 
presert i* canrot be determined what rrofitartility (POT) accrues 


mo each division Since “mdividual vrofits are novereacdw: 
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available and investments or @ssets have not been sepregated, 
This problem is considered to be one of major mapnitude 
inasmuch as it stands directly in the way of “TI's stated 
objective of Srninning off new business for a orofit., Once 
the canability to monitor profitability is established, a 
candidate for standing ulone must be Shown to be able to sur- 
vive (and prosper) ~' th little cr no essistance from “TI 
corporate management. 

As well as teing c:er~ly defined, the candidate's assets 
should be concentrated av one location. Diff»sion of assets 
or of personnel (as in Poice Gages at presert) can only con- 
fuse operations and the calculation of essential accounting 
information for an established company. This Senaration of 
interra] rnarts cannot be tolerated in a company atte7pting to 
become established. In the case of Boice Gapes, we recomend 
tmat all functions except accounting and finance *e returned 
to Hyde Par’. We also feel that the addition of ID and AED 
at that locetion would lead to more effic‘ent use of facilities, 
ane sore technological synerry in the field of dime’sional 
Measurerent. After Some Srall divestitures, s-a'.l oroduct 
lines with possible future synergy or with hirh present pro- 
fit should remain in "Leftover Inc." at Lather as a base on 
which to build in the future. 

Since the vrar'’et segment of APD is a srall percentare of 


the total, anc since L.A.B. iS now Servinp a large rercentage 
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of the market for it's nerrow rroduct line, it annears mandatory 
that sales be increased hy developrert of a hroeder prod: ct 
base, Use of ex‘sting capacity, even if not taxinr tech- 
nolorical or innovative expertise, coulc add ~aterially to 

bro!t itability. 

In order to incubate new business AFD requires man-gerial 
strength in the areas of marketing, enrineering and manufact- 
uring as wel] as in new products as previously discussed, 
Development of these functions in each candidate for stand 
alone status is necessary, and can only be achieved throuph 
euieance from the Divisional level. The marketing function 
is in particular need of strengthening in the immediete future, 
The dream of an MTI sales force iS Some years from reality, 
and in the reantime sales representatives must be selected in 
a logical fashion and developed assiduously by rersonal con- 
tact, extensive literature and eye catching news releases. 

Mroughnout our indoctrin-tien at and study or l= e 
frequently heard the word synergy. We have the impression that 
Some magic way iS being Sought to achieve MTI's ambitious goals. 
We feel that these poals are achieveable but that the necessary 
prescription is rrimarily pood hard work, and only secondarily 
Svnerry. “TI is blessed with many highly dedicated, loyal and 
comvetent penple. Their effective, coordinated effort is the 
orly magic amulet we found. We hope thet our recommendations 


will prove useful to them in the pursuit of corporate goals. 
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